Reduced number of glomeruli in kidneys with neonatally induced partial ureteropelvic obstruction in pigs.
We quantify the structural components of the nephron in adult pig kidneys with neonatally induced unilateral hydronephrosis in comparison with nonobstructed kidneys. The study included 11 pigs with unilateral partial ureteropelvic obstruction induced 2 days after birth and 8 sham operated control pigs. Obstructed kidney glomerular filtration rate was significantly reduced at age 4 weeks but did not differ from control kidneys after 24 weeks. At age 24 weeks the kidneys were perfusion fixed, and the number and volume of glomeruli and tubular lengths were measured using stereological methods. Mean obstructed kidney volume did not differ from that of control kidneys. Mean number plus or minus standard deviation of glomeruli in the obstructed kidneys was reduced by 28% compared to that of control kidneys (502 +/- 163 x 103 versus 697 +/- 161 x 103, p = 0.02), whereas no difference in mean glomerular volume was observed. Mean length of the proximal or distal tubules did not differ between obstructed and control kidneys. Mean number or volume of glomeruli in nonobstructed kidneys contralateral to obstructed kidneys did not differ from that of control kidneys. The individual number of glomeruli in the obstructed kidneys was not associated with function of these kidneys. Neonatally induced unilateral partial ureteropelvic obstruction causes impaired nephrogenesis with a significant reduction in the number of nephrons, which is not reflected in measurements of kidney function in this model. The reduction in the number of glomeruli suggests that congenital unilateral obstruction impairs nephrogenesis.